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Case studies are widely used in civil engineering research but not in education and training. Case studies are important in the 
teaching of various subjects in the field of civil engineering. Site visits can also help to facilitate the students in recognizing and 
understanding the behaviour of structures and systems, especially when the students do not have any idea about them. The field of 
civil engineering covers a wide range of structures ranging from small to mega structures.  Usually, small structures are seen 
regularly by the student and their behaviors are easy to comprehend. But mega structures such as dams are located far from the 
students and most of the students do not have any idea about their real configuration and their problems after and during 
construction.  The Department of Civil Engineering, Universiti Putra Malaysia in applying the Outcome Based Education (OBE) 
addresses many programme objectives, one of which is life long learning.  In the present study,  the authors’ experiences in 
incorporating case study and site visits concerning earth dams in teaching two courses, namely Earth Structures and Hydraulics 
and Hydrology in order to address the life long learning objective is discussed. The feedback of the students on using case 
histories including data and site visits were analyzed and showed improvement in the student performance including their 
understanding on the materials covered in the lectures. Also, the students requested to continue such practices in teaching complex 





In recent years and due the changing nature of teaching and 
learning styles, there is a clear change from the traditional 
lecture-based teaching method towards more student-centred 
teaching method. Case studies are an increasingly popular 
form of teaching and have an important role in developing 
skills and knowledge in students. In the traditional lecture 
based or centered learning,  civil engineering students are 
exposed to a rigid curricula where the lecturer spent the 
allocated class time in lecturing and students watching and 
listening. Moreover, teaching plans for the taught course are 
often free from case studies and site visits.  Students gain 
minimum benefit from this teaching method while there are 
a lot of benefits from incorporating case studies in their 
curicula. According to Davis and Wilcock [2007],  the 
benefits are:  
1.  Allow the application of theoretical concepts to be   
demonstrated, thus bridging the gap between theory and 
practice.                                                                    
2.Encourage active learning.                                                  
3. Provide an opportunity for the development of key skills 
such as communication, group working  and problem 
solving.                                                                                  
4. Increase the students' enjoyment of the topic and hence 
their desire to learn.  
However, Bonwell and Eison [1991] and Sivan et al. [2001] 
documented that students can learn more effectively when 
actively involved in the learning process.  The case study 
approach is one way in which such active learning strategies 
can be implemented in  higher learning  institutions.  
                                                                     
The discipline of  Civil Engineering is ideal for using case 
study teaching because of the wealth of practical, real life 
examples that can be used to contextualise the theoretical 
concepts. Most courses allow the incorporation of some case 
study teaching in them.  The use of case studies in teaching 
engineering subjects can  be very beneficial, not only to  
students but also to lecturers who have found the 
learning/teaching experience enjoyable and challenging. 
 
Grant [1997] outlines the benefits of using case studies as an 
interactive learning strategy, shifting the emphasis from 
teacher-centred to more student-centred activities. Raju and 
Sanker [1999] demonstrate the importance of using case 
studies in engineering education to expose students to real-
world issues with which they may be faced. Case studies 
have also been linked with increased student motivation and 
interest in a subject (Mustoe and Croft, 1999). Conant 
[1949] is considered as the pioneer for using the case studies 
in teaching science courses at Harvard University.  Merry 
[1954] discussed the linkage between the teaching of case 
histories and cooperative learning (CL). Christensen [1986] 
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highlighted that case studies were widely used in business 
and law schools at Harvard University.  Chinowsky and 
Robinson [1995] promoted teaching the design courses by 
using case histories for inter-disciplinary student teams.  
However,  Herreid [1994] highlighted that case studies have 
rarely been used in undergraduate teaching.  
 
In this study, the case histories  used in teaching the courses 
of Earth Structures and Hydraulic Structures to the students 
at the Department of Civil Engineering, Faculty of 
Engineering, University Putra Malaysia (UPM) are 




CASE STUDY DEFINITION, DEVELOPMENT AND 
ASSESSMENT    
 
Reserchers gave different definitions to the term case study. 
For example, Fry et al. [1999] describe case studies as 
complex examples which give an insight into the context of 
a problem as well as illustrating the main point. But in this 
study and from the engineering point of view, it  can be  
defined as technical assessment  for  an existing project or to 
a part of it which is  conducted either by the instructor or by  
groups of students using the taught theories and concepts.  
Based on experience,  case study can be divided into three 
main types and these types are:    
1.  A case study which is based on the research interest of 
the lecturer.  
2. A case study proposed by an expert from industry is  
invited as an external lecturer.   
3. A case study selected by the students. 
 
Most lecturers will find the first type as directly relevant  
with less associated difficulties. Also, students prefer the 
first and second types while they consider the third type not 
relevant because the students did not have enough 
confidence in their abilities to develop a case study or felt 
they did not have the spare time to work on the topic, 
particularly as many students are busy with their tests, 
quizes, assignments and laboratory reports. 
 
Careful consideration must be made to assess the acquired 
cognitive,  psychomotor and affective domains for the 
students through using case studies in teaching the 
engineeirng subjects. Davis and Wilcock [2007] 
recomended  two main modes of assessment and these 
modes are formative (assessment for the purpose of 
improving learning and student performance) and 
summative (evaluation of student performance against a set 
of predetermined standards). In terms of summative 
assessment, these case studies require students to produce 
one or more outputs between them (generally a report and/or 
presentation/poster). Kaufman and Felder [2000] designed a 
peer rating system to account for individual performance in 
team projects and the system incorporate statistical tests. 
Thus, students can be assessed through group meetings with 
supervisors and feedback sessions to provide for the 
formative assessment. In order to produce an individual 
student mark, a  confidential peer assessment form and/or an 
individual executive summary to go with the group output 
can be used. 
In this study, a peer rating form is used to assess the students 
and the form is distributed to each member of the student 
formed groups. Table 1 shows the proposed peer rating 
form.               
    




























Rating ** Remarks 
   
   
   
   
Signature :         Date : 
** The rating for every group member are: 
1. Excellent: distinguished performance and carries 
load more than assigned to him/her     (100%) 
2. Very good: consistently did his/her share, very well 
prepared and cooperative  (87.5%) 
3. Satisfactory : Usually did what he/she  is suppose to 
do with acceptable level of preparation and cooperation  
(75%) 
 
4. Ordinary : Often did what he/she was supposed to do 
with minimally preparation and cooperation (62.5%) 
 
5. Marginal : Sometimes failed to show up or complete 
assignments and rarely prepared (50%) 
 
6. Deficient: Often failed to show up or complete 
assignments and rarely prepared (37.5%) 
7. Unsatisfactory: Consistently failed to show up or 
complete assignments and unprepared  (25%) 
8. Superficial : Practically no participation (12.5%) 
9. No show: No participant at all (0%) 
 
 
IMPLEMENTATION AND FRAME WORK OF THE 
SELECTED CASE STUDY 
 
The course Earth Structures is taught to final year students 
at the Department of Civil Engineering, Universiti Putra 
Malaysia (UPM). A case study is incorporated in teaching 
Paper No. 11.04b                                                                                                                                                                                        2
the course. The course syllabus includes the background 
(related to the problem of selected case study) which is  
required by the students to conduct work assigned by the 
instructor.  The cohort of the students taking the course is 
divided into groups based on student latest Cumulative 
Grade Point Average (CGPA), race, and gender. The 
students in each group will work together to prepare a 
technical report to assess the seepage through a real existing 
dam in Malaysia. It is highlighted through the discussion in 
the class about the case study that students are responsible to 
acquire the data by contacting the engineers working in the 
dam site or to contact related government authority.  Also, 
the students are responsible to use available software for 
seepage analysis. The selected earth dam by the students is 
called Durian Tunggal dam while the selected software is 
SEEP/W. It is expected that the reports will include site 
description and technical information, field data,   model 
theoretical background, model calibration, model validation,  
model testing, prediction of phreatic surface and seepage 
rate for worst scenario, discussion, conclusions and 
references.  Table 2 shows the plan of the instructor  
concerning the case study.   
 
Table 2: Objectives, output and assessment planned for the 
case study  
 
Item  Description  
Time allocated for 
completion of the 
task  
One Semester  
Student level Final year 
Aim  To train the students how to assess 
the seepage problem through 
homogenous and non-
homogenous earth dams by using 
computer models and field data.   
Key skill Group work, presentation skill, 
time management 
Assessment  Group report (writing skill, 
presentation, and technical skill)   
 
Durian Tunggal dam is located  approximately  160 km 
south of Kuala Lumpur at the state of Melaka, Malaysia. It 
is a non-homogenous earth fill dam and it impounds water 
from river Melaka. The dam embankment consists of a 
central a clay core, over a grout curtain extending into 
bedrock, with upstream and downstream shoulders of 
residual soil. The core and shoulder fill materials were 
obtained from within the reservoir site whilst the filter and 
rip rap material which is used to protect the upstream face of 
the dam were sourced from quarries off the site.  
Instruments to measure pore water pressure, settlement and 
horizontal movements are incorporated in the dam. Table 3 
shows extra information about the case study. The dam is 
constructed and supervised by  Binnie and Partners, U.K, a 
foreign consulting engineering firm employing Malaysian 
professional  engineers and technical staff. The initial 
construction cost was RM 5.8 million and the dam was 
completed in 1974. In 1991 it was raised to the present level 
at a cost of RM 11.5 million and the work was completed on 
12 of November, 1991. 
 
Table 3. Useful information about Durian Tunggal earth 
dam  
 
Features Before Raising After Raising 
Dimensions   275m long x 24 m 
high  
285m long x 26m 
high 
Catchment Size 41 km2 41 km2
Area of Reservoir  4 km2 5.8 km2
Gross Storage 208 x 105 m3 326 x 105 m3
Active Storage 186 x 105 m3 304 x 105 m3  
Dead Storage 22 x 105 m3 22x 105  m3  
Normal Top WL 25.91 m LSD 28.41 m LSD 
Completion 1974 12.11.91 
Crest Level 29.35 m LSD 31.00 m LSD 
 
A sample of the students work on the case study is shown  in 
Fig. 1 while Table 4 shows the simulated and predicted and 
recorded seepage rates. Although the students make some 
mistakes which demonstrate the lack of experience and  
understanding to the theories and assumption but they learn 
a lot and they are trained on how to use SEEP/W model and 
this will help them to get jobs after their graduation. The 
student highlighted that they knew how to determine the 
hydraulic conductivity for the dam material by using the 
relationship betweem the hydraulic conductivity and pore 
water presure as shown in Fig.2. Students  group reports 
were assessed and given marks are based on techical 
content, presentation and writing skills. The students group 
reports can be divided into three categories namely A 
category (80-100%),  B+ category ( 70-74%), and B 
category (65-69%).  
 
              Predicted 
 
           Recorded   
           Water Surface  




               




Fig. 1.Predictionof phreatic line for Durian Tunggal Dam   
 
Fig. 2. Relationship between hydraulic conductivity and 
pore water pressure 
 









2.3055 x 10-2 5.7237 x 10-7 0.023 
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IMPLEMENTATION AND FRAME WORK OF THE  
SITE VISIT 
 
The syllabus of the course Hydraulic and Hydrology include 
the  topic Hydraulic Structures and basic knowledge about  
dams must be covered under this topic. The course is taught 
to the second year students at the Departmetnt of Civil 
Engineering, UPM. Based on  experience of the instructor in 
teaching the course, the students faced diffculty to 
understand configuration, functions and locations  of various 
dam appurtenances. This is because almost all the students 
taking the course have not seen such a structure before. 
Thus, a site visit to a dam is very useful to the students.  
 
In order to know the students opinion about the site visits 
and also to get their feedback, a questionnaire is prepared 
and distributed to the second year students when they are in 
the final year and taking the elective course in Earth 
Structures.  However, only 26 students from this cohort took 
the elective course. The number of males in the cohort is 20 
while the number of females is 6. This group of students are 
selected because they are assumed to be more 
knowledgeable.  The results showed  that 96% of the 
students confirmed that  site visits improve their 
understanding to civil engineeing courses.  It also shown 
that 73% of the students were  taken for site visits more than 
two times. The results revealed the improtance of site visits 
to the students experience.  
 
Students taking the course Hydraulic and Hydrology were 
taken  to a site visit for Batu earth dam which is located at 
Batu area, state of Selangor, Malaysia (Fig. 3).  The date of 
the visit is 3rd March 2007.  The students are divided into 
groups following the requirements of cooperative learning. 
A group report must be prepared after the site visit. The 
instructor informed the students to collect the necessary 
information about the dam from the technical staff working 
at the dam site beside their personal observations.  The 
objectives and outcomes planned by the instructor for this 
site visit is shown in Table 5.  It is expected that students 
group reports  will include general introduction, formulate 
the objectives of the site visit,  site description, dimensions 
and functions of various dam appurtenances, current field 
measurements, operation system, and conclusions. The main 
objectives for the site visit is to make the student familiar 
with dam configuration, functions of various dam 
appearances so that they can understand the theories and 
concepts discussed in the class. Other objectives will 
improve students experience, presentations, writing skills, 
and retention.     
 
Peer rating form is used to assess students working in 
groups in order to conduct individual and group 
accountability so that the problems of dominating and 
hitchhiker students can be tackled. The form used for peer 
rating is shown in Table 1. The form shown in Table 1 is 
distributed to each student of the cohort. After the students 
filled the form, they submitted it to the instructor and it is 
used for student peer evaluation. A sample of individual 
mark calculation per group is shown in Table 6. 
 
 
Table 5. Objectives and outcomes for incorporating site visit 
with teaching  
 
Item  Description  
Time allocated for 
completion of the 
task  
Two weeks  
Student level Second year 
Aim  To improve student understanding 
to a dam, the functions of its 
various appurtenances  and related 
field measurements.   
Key skill Group work, presentation skill, time 
management, inter-skill 
improvement and students 
accountability  
Assessment  Group report (writing skill, 
presentation, and technical skill) 
and peer evaluation.    
 
            
 
 
Fig. 3. Batu dam, Malaysia   




































































87.5 87.5 87.5 87.5 87.5 87.5 1 87.5 
GAN WEI 
KENT 
87.5 87.5 87.5 87.5 87.5 87.5 1 87.5 
SUFRIADI  
AVELINO 
87.5 87.5 87.5 87.5 87.5 87.5 1 87.5 
IZNI MOHD 
ZAHIDI 
87.5 87.5 87.5 87.5 87.5 87.5 1 87.5 
 
It is found that the Adjustment Factor (AF) is 1 and this can 
be attributed to the fact that students in the groups gave the 
same rating to  themselves.  The adjustment factor and final 
individual grade are calculated using the flowing formulae 
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AverageGroup
AverageIndividual
FactorAdjustment =     (1) 
 
                  AF= Group Average x Adjustment Factor       (2) 
The main problem faced in conducting peer rating 
evaluation for the students is inconsistent  differences 
between the student evaluation and that conducted by the 
lecturer. Figure 4 shows the histogram for the two 
evaluations. It is found that 17 groups gave excellent rating 
for themselves while only 2 groups  gave very good rating 
for themselves. The marks for excellent and very good 
ratings are 100% and 87.5 % respectively.  The real 
evaluations conducted by the lecturer revealed that only 16 
groups scored between 70 to 75% (satisfactory rating) while 
the rest scored between 66 to 69% (ordinary rating).  So, it 
is strongly recommended to train the student to be more 
reasonable in conducting such evaluation. The peer rating 
evaluation revealed that the students are biased to their 
colleagues and they were not sincere enough to do fair and 
real evaluation. This can be attributed to their non-
confrontational culture and lack of familiarity to the method 
of evaluation. This simple type of peer rating appears to be 
not successful in calculating students grade.  Felder and 
Brent [2007] highlighted that CL is not automatic and may 
create considerable difficulties for instructors most notably 
dysfunctional groups and student resistance or hostility to 
group work.   Thousand et al. [1994] designed a peer rating 
system for accounting individual effort.  Such a method has 
also been attempted by Ohland (as cited in Felder and Brent, 
2005).  The instructor can select and/or develop a peer rating 
system that considers the culture and student background. 
The questionnaire with identified rubric for such peer rating 















Eval. By Student 
Eval. By Lecturer






The experience of incorporating case study in teaching the 
course earth structure at the Department of Civil 
Engineering, Universiti Putra Malaysia, Malaysia     
revealed that students learning improved.  Also, site visits 
provided students with tangible examples and built up the 
field experience for students before their graduation. This 
will help them to find jobs after graduation.  So, student 
centered teaching is more useful to the student.  
 
Student-centred teaching method which include case studies 
is encouraged to be practiced by the lecturers in teaching 
courses such as Geotechical Engineering where  more work 
is required from the students and the role of the instructor is 
to prepare the environment and manage the learning 
situation for the students so that the students learn by 
exercising those talents they have for discovering new 
insights for themselves.   
 
The experience also revealed that students added good 
learning experience and their understanding to theories and 
concepts were improved.  The results from the questionnaire 
showed that 96% of the final year students confirmed the 
importance of site visits in improving their experience. 
However, the main problem faced is on students peer 
evaluation and it found that 90% gave excellent rating for 
students while 10% gave very good rating for themselves. 
But the lecturer evaluation showed different rating which is 
much less than the student rating. So it is intended to adapt 
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